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F: A Handful of Knowledge 
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eM artiall eAffaires, 


Demonſtrating 
| Both by Rule, and Figure, (as well Mathe-. 
ks matically by exa& Calculations , as 
4 ly) tofortify any Body, either Reguter or Ire» 
- gular, 
$© How to run Approaches, to pierce through 5 


a Connterſcarfe, ro make a Gallerie over a Move, © ro'4 
ſpring a M, ne, &c. 


5 I With many other notable matters belongs 
7% -ingto War, uſeful, and neceflar _ ng 


on enrich their knowledge and pratice, 


Never before Imprinted. 
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Oe little Book, "y aid afford 
Vnto the Battailes of the Lord. 
Thy Commiſ$on (underſtood) 
Is onely to afsiſt the Good. * 
If the Bad doe chance to draw 
Thee to help them » Lainſ the law! 
( 4s they may dee, tis = par! 
For ha $a Handful -gainſ arout?) 
Excuſe it, with this hat aleſſ ws 
i Tis the firſt time, you were pre 


Dedicatorie. 


Ou for whom this work was fram'd 

(In the Title Good, you are nam'd, 

ddmg thereto, if it may bee 

The quinteſſence of Chiyalree ) 

Bear it to th Field, and let it bee 

{t Rendevous's your ( ompany. 

' bere for your leſſon, and your ſport , 

every day may take a Fort. 

Vale, 
A3 
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To the Author of the Enchiridion. 


of Fea. 


[ L S through a Proſpett-glaſſe reversd, we ſee 
1 A The world reduc'd to ſmaller quantitie 

” Andyeteach object in its Species hold 
' A dueproportion to the '2reat ; 1s bold, 

To ſay thy Handfull doth as much compriſe, 

As all the Volumes you Epitomile. 

And one thing bove the reſt to crown thee's this, 
(Which both my friendſhip, and my knowledge is) 
Others to ſtrengthen Polygons T find ; ky 
Thou forth fe the Body,and the ve nd. Y 


s R. M. 
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'Fo his worthy friend, J 


the Authour. 


*=Y 


p | Gainſt envy, but can find no wayes, ©. 


Bur whatthy book doth ſhow: - 

. E Bn LOIN; RE 
Thine own lines runneto thy defence,  ' © 
That neither th'Art, nor lines, nor ſence 1; 
 Canbediſlik'dI know, .  - 
'Mongſt men of judgement, reaſon, wit, . | 
| And valour teo(for whom 'wwas wit) © ? 
, By which I'd have t known, 


- | Thoſepraiſes, which would ſeerto bee * | 
Thy friends benevolenceto thee, 4 
Are not ſo; butthinc owns 


faig would fortifie thy praiſc \A 


\ 


_- 


' Tothe Author,on his Book 
of Fortification. 

Ould Feref® buge Pyramids of ſtone | 
[- 4 Tarould divulge thy j praiſe and name thereon: 
F ter way 'tis; Theve ook 
| What Foudeed ſbodl give thee, from thy Book, 

I Which ts, Y find in this thy glory ſhines , 


; The Ys Hg frag, are taught by ſtronger 
| | (lmes. 
| H.-S. 


RI ICTIGTTTY 


TO ns: 
FORTIFIC ATION. 


PNAE Mbitious men,prefuming on the au- 
WW, Net 7thority which the Creator gave thera 7 
ISAs overall the Creatures, and Beaſts of . 
SD ECthe earth ;, ſought to ground their 
Tyranny on-that principle, and com- 
prehend all Mez under their ſubjeRion; as being 7 
irrationall inreſpe& ofthemſelves. But God who 
made man,(and conſequently al mento one end, 
which is) to ſerve him, and to ſhew his 0mnips- _* 
tence in Creating ſo perfeta Figure, as hisown _ * 
Image in Man: to ſeradiſtance betwixt himand *' 
rhoſc..things w-h were only farmed for his uſe, 
| hatb raiſed him up fromthe ground, that with 
an erect and ſublime countenance , the: ſecret 


rayes,orlines of his looks might be conveyed to 


their moſt proper Cexter , and Maker. Adding  ;" 


thereunto a reaſonable Soul , to __— be- 
twixt goodand its contrary : One of the reſt of 
whoſe faculties is,to know a friend from a for; 


giving him alſo a Spirir, borh ro foreſee. ad _ | 


* pre- 
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prevent » and 4 Courage , boldly to repell any 


->. andrepulſe any invaſion, or uſurpation of ene- 


” Piles driven into the ground in manner of an 


miſchiefe which is enſuing rowards him from 
his enemies. | 


Habet & muſca ſplenem. 


And the pooreſt worm being trod on will turn 
acain: How much morethenmuſt injuties, 4nd 
affr6nrs offeredro men, exped&ro berepayed in 
their own coyn! Hence it came(back'd with a 
defire ro diſtinguiſh betwixt meu & tuwm) that 

ole congregated,and placedtheir habitations 
inasneer'a Circuit as might ſtand with conve- 
nienicy : that being joyntly united" in a firme 
combmarion;rhey migtitthe better withſtand, 


”” mies. Nor did they repoſetheir whole confi- 
E” gdenceinthe dint of the {word alone;8: ſo conſe- 
quently be made lyable to engage man for man: 
-burfearing an over-mafteritig number ,” ſought 
rather by al means to forrifie,and make;ſ{trong al 
ſuch-their Siruations,by Stratagemicall-Circum- 
wninitions: The which at the firſt (asar this pre- 
fentamongſtthe Indians) were nothing elſe bur 


impalement. But Experience (the Correttrix of all 
Caprirc:o's taught them that their 1impalements 
of wood: were-nort able to refiſt fire; anddivers 
other. inconveniencies which might atciden- 
tally befall chem: Wherefore neceſſity —_— 
-Ti7] rnem 


_ 


—> 


© Earth, muſt needsexcelthistheir way offortify= +5 


of FoOoRTIFICATION | '$ 
them to know;rhat wals made of Stone, Brick{or; 


ing.Then were they long in uſe; until ſuch tire, 
axchelt imperfe@ions aIfo by ſad experiences” 
were made known”: And, that by the force of”? 
Engines they were divers wayes attempted; yea - 
many times overthrown, and demoliſhed;which' * 
cauſed them from'timeto timeo ſeek remedies. - 

forthoſe defe&s.' For firſt of all, perceiving: 2 
that their wals withour additionall props”, and''? 
defences, were ſubje&tro be beaten down-with'? 
Rams; and other ſuch like ancient warkike En-'Z 
gines, now,long time ſince out of uſe; theypla-- 
ced inthe fronc of: their wals, divers  Sp#rs and 
Roundles,to hinder the beating of them down? 
Andonthe inward fide, they gave them a Talud'® 

or png; which increaſed them inthicknefle=? 
rowards the bottome, inmannerof the fide' of 'a3 
Pyramis, thereby enabling them the better ro” 
reſiſt the violence of thoſe Engines. Then fe-% 
condly, theſe wals were made in divers formes, * 
and-firft in a Round : whichthough it was held 4 
to''be the ſtrongeſt, ( becauſe the force: of 
the--Engine did rather ſeeme to ſerrle' the: 
ſtones cloſer, (in regard the Exteriour Circle: 
was greater then the Interiour) thenany way»? 
loofen; or break them, bur'by great labour, -ands? 
with-much difficulty) yer onthe contrary; Ap43 
proaches being inde up unto them., it waS:im? 
"Als poſſible? 


"4 ENCHIRIDION | 
.. poſſihlero diſcoverand flankeall parts thereof , 
: Which gave-gret advantage ro the enemy, to 
* ſcale; or myne uninterrupted;: $0. that after- 
 Wwards'they were reduced into a Square forme, 
- with Redouts onthe Angles , which might flank 
' anddefend the Cartains , making them allo de- 
circles, with angles exteriour and mteriour. 
Andlaſily, thoſe ſquare Redouts on the Angles of 
_ the Pelygex's, werealtered to a triangular forme 
* (uſedarthisdayunder the Terme of Bulwarkes) 
| onthe one ſide, that their bulke might rhe ber- 
= rerreſiſtthe furious force of the Cannon : and 
| ontheother ſide , thar they might bethe more 
_ Gapableto defend themſelves, by diſcovering 
-_everypart of the wall, even tothe very founda- 
. tion;'orſaperficies of the water, if it be invironed 
+ therewith; The which in all Fortifications is 
very behoovefull;for how canthoſe men be in- 
* terrupted ro myne, or ſcale a work, whoare not 
ſeen:?'' And as the invention.and practice is 
- grownto the higheſt degree in theſe our days, 
I Pork forattempring and defending , by: reaſon 
* of the: Jong experience of the wars in many 
neighbouring parts; ſo eſpecially: in. the Low- 
- countries , the manner of whoſe Zortific ations is 
© conceived, ( and generally approyed of )to be 
© theexaRteſt, ſtrongeſt; and perfefteſt works thar 
» can beinvenred. Therefore have choſen, and 
Epickt outthe moſt ſele&, and choice flowers (of 


thoſe 


© of FORTIFICATION. 
thoſe many which have been 


profound Mathematiciays ,:direfed-to the'moſt 
neceſſary by mine own experience) as. it were 
into one handful,ro delight & adort the nobler 
ſpirirs of theſe our times. By whoſe induſtry 
rhey (being tranſplanted ) may flouriſh in this 
Country, and detend them here with the ſame 


immunity,as where they firſt did ſpring:where- * 
fore that I may lead you on gradatim ro the + 
knowledge of fortification, T hold ir moſt con- - * 


venient in the firſt place to explaine unto you 
the names, 8& proper Terms of the ſeverall Lines, 
and Azgles therein compriſed. The which I 
have here following moſt plainly demonſtrated 


by the letters of the 4Iphabet , as well on the C 


Ichnographie,or ground-plot,in the 3. Plate,which 
is the firſt expoſitor thereof; as alſo by the F#i- 


gnre marked Profile 2. inthe 4. Plate, which are '* 


as followerth. 


Ichnographie, 1. or ground-plot on 
the third Plate. 


A, the Polygon. 
N. 0. the fide of the Pol. 

N, D. the line of the Gorge. 
D. C. the line of the Flanke. 
8, N, the Capitall line, 


* 
gathered our of . 
that great nurſery of Martial diſcipline ; by S&- 
muel Maralois,8& others of great skill therein,and 


% 1 
Nt 


B,C\ _ 


[ 
Ll 
[ : 


6 _ENCHIRIDION. » 
- --- *B,C., 9.R. themoate. 19; 
.. P. the Raveline, or * moone. 
, 9: the Covert-way. . 
'T. $. the Parapert thereof. 
,- B.I. theline of defence. 
\'D. XK. the Curtaine. 
'K.F. the Paraper. 
'K. M. the Rampart. 
A. N. the Semi-diameter. 
FV.C. the Flanke lengthened. 
C. D. N. the Angle forming the flanke. 
B. C.D. the Angle of the ſhoulder. 


orthograpbie, or Profile. 21y: 1n 
the 4. Plate, thus. 


| AB, 'the foot, or Baſis of the Rampart. 
' +1  G. H. theheightof the Rampart. mo 
H.'B. the Talud, or {loope of the infile of 
___ the Rampart. | 
A.T. the Talud , or Scarfe, of the outſide 
IJ of the Rampart. 
fi D. the foot ofthe Parapert, 
D. E.. the Parapet it (elf. 
D. F. the foot banke. 
F.G, the terra plaine , or breadth of the | * 
Rampart. | LEES 
XK. A. the way for the rounds, or the Falle- 
T. bray. ' - | £3 a %> 


26, N, the 


S— is 


of FORTIFICATION., 7 © 
M. N. the Scarfe... bro yor 11 21: 
N.0. the Moate. Kea ooth: oy el T* y 
0: P.. the Counter-{carfe. | TH 
P. 9. the Covert-way. = 

R. 9.. the foot bankethereof.'- + '' /. I 
R, S;T, the Parapet of the-Covert-way, 


Some rermes may happily be. omirted'in theſe 
figures which in their due and proper places ſhal . 
be explained. PO On NT = I 


Note. 


Thar the more Azg/esthe Polygon orbodyre- - _ 
quired to be fortifyed conſiſts of, the ſtrongerir 
will be, for the more obtuſe the angles of 'yorix *? 
Bulwarks are (which are. called the. Angles flan- 
ked) the berter it is, 'and the Angles flanking » ] 


are the more-ſharp. 


" Now to encreaſe proportionably the Angles 

. _ of the Bulwarkes, according as the 
Angle of the Polygon augmenteth; you 
muſt 


Takethe halfof their Angles(viz.the Polygon's) 2 
« | andadde thereunto 15 degrees, the ſum will be 2 
the Angle of the Bulwark, "20,3 
Then ſubſtra& the angle of che Bulwarke, + 
from the Angle of the Polygon, the remainder * 

: bs 3 


- 


*  _ ENCHIRIDION © 
Is thedoubleoftheangleflanking Iwteriony. 
The which double being ſubſtrated from 
180 degrees , there will remain the angle flan- 
| KingEotris called the Texazle. | 
ddeto the angle flanking Interiony, 90 de- 
hou E and that gives you the Angle of the 
oulder. 


To find out the Angle box. Polygon. 

Let 2 bea common number to ſubſtra from 
_ the Angles of any Polygos. 

Then multiply the remainder by 2, andthar 
gives the number of Right- Angles contained in 
any Polygon. The which ſumme being mulri- 

plyed > 90, and divided by the number of the 


2 of the Polygon, gives el degrees of each 
."» Angle contained inthe Polygon. 


As for Example. 


. angles of a Pentagon, 


wy degrees, 
108, 108, degrees. Beingthe extent of an 


= a Pentagon. . 
way of Calculating the Angles ofa Po- 


| Igonerdown by Maralois) I have more plainly Þ| 


exemplified 


an 


Pg- 
ly 
ed | I 


 _ of FoxTIFICATION. 9 
exemplified, both for the underſtanding , and * 


memory,as followeth, vzz. | | 
5. Anzlesin a Pentagon. 
2, deducted, 


- 3» remains, which multiplyed by 


2. 
6. isthe Produc , which 1s the 


Right-angles containedinthe: 5: Angles 
of a Pextagon, and that being maltiplyed 


52 27% by 
"yo, produceth : 
549. Which being divided by 5 (the number of 


the Angles of the Polygon )-producerh J 
108. which is the degree ofthe Angle of a Pen- 


cagon. 


By this rule the ſame effe& is wrought in all 


the Bodies, evento a Dodecagon, or Figure of 
12'Angles,or farther. 

Becauſe I know many Gentlemen(ro whom 
I defire this work may be advantageous) are not 
very well skill'd in the Mathematicks., nor of 
great knowledge in Geometry : To make the 


knowledge of Fortification the more capable un- | | 


to thenm,I thought ir noramiſle in the firſt place, 
todemonſtrate unto them , how to deſcribe the 
Polygons themſelves ; ere I proceeded to the 
Fortifying thereof, & that two manner of ways, 
as is exemplifyed by the: figures in the firſt 
Llate,and firſt of all, FETs 
| PrarTtk 


Gabon ofthe. 


*, 


Fg 


PraTEl. 


In a Circle given to deſcribe 
any laterall Polygon. 


As 1. Ina Circle given to deſcribe an Equi- Þ' 

- lateralltriangle. | 

Let A. B.C. be a Circle given, draw.the Di- | 

ameter A. C. and from the point A. to G. ſet the Þ 

Semi-diameter,then draw the line G. C. and that $f 
ſhall be one fide of an equilarerall Triangle ſub- | 

rending that Circle. [. 

{ 

| 

2'y A Square, da 

Draw:two Diameters thar ſhall cur each o- I: 
ther at Right-angles inthe Center D, andrheir | 

extents ſhall divide that Circle into 4 parts, as I. 

the lines A. B. and B, C. demonſtrate. F- 


/ 


3'y A Pentagon, or Figure of 5 angles. 


Divide the Semi-diameter into 2 parts at Z, | 


fixe there one point of your Compaſle , extend- | © 
ing the otherto B, then markthat diſtance upon {2 
your diameter at F, and draw the line F. B. and 5 
Thar ſhall be a fide of a Pentagor,lubrending that 8: 


Circle, 


= 4 
© 4 


, 


- 


"nr" 
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ENCHIRIDION 


PLATE I. 


In a Circle given to deſcribe 
any laterall Polygon. 


As 1, Ina Circle given to deſcribe an Equi- 
- Lateralltriangle. 

Ler A. B.C. be a Circle given, draw the Di- 
ameter A. C. and fromthe point A. to G. ſer the 
Semi-diameter,then draw the line G. C. and that 

| ſhall be one fide of an equilarerall Triangle ſub- 
_ tending that Circle. 


2'y A Square, 


— " 
*t. —_ —— —— O— _ 


Draw two Diameters that ſhall cur each o- 
therat Righr-angles inthe Center D, andrtheir 
extents ſhall divide that Circle into 4 parts, as 
the lines A. B. and B, C. demonſtrate. 


3'y A Pentagon, or Figure of 5 angles. | 


Divide the Semi-diameter into 2 parts at Z, | 
fixe there one point of your Compaſle , extend- | 
ing the otherto B, then mark that diſtance upon | - 
your diameter at F, and draw the line F. B. and. 
that ſhall be a fide of a Pentagen,lubrending that F 
Circle, | ! 

as AF" 


BR ; | 

| | s : Wy | 
-To deftribe a CiRcLE, to contayne InaCmete 0 deltribe 4 
5 any Pol. whose ſides mus be ay [laterall Porroom: 5 BETS 


. : | _ , 
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1,6 0 
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Or ForrixicaTtion. 11? 


a'y A Hexagon 


. Is divided with the ſame diſtance of the , 
Compaſſe wherewiththe Circle was deſcribed; 
as theline A.G. | 

pa 5'y A Heptagon. 


' Drawtheſideof a Henan Sing & Semi-di- 

ameter)from A.to G. and on the middle thereof 
erect a Perpendicular, (as the line 3 4.) and that * 
from the Baſis 4, g. to the Center D. ſhall con- <7 
taina line equall to the fide of a Heptagon ſulj» 
tending that Circle. | 


6'y An OFogon: 


From the Center D, cut the line B. C, at 
J tight angles, thendraw the line 8 C. and that 
I ſhall be equallto the fide of an 0Zanerlar figure 
j compriſed in char Circle, | 


7'y An EF AReazon, Or figure conſiſting 
of 9 Angles, 


Having cut the ftde of the Hexagon, 4.G. in- 

to 2 equall arts,.divide one half of that SeRion 

Jofthe Circle which is cut off by the line 4.G. 

Jitto 3 parts. Andgive one part thereof to the 
ther half of the Section,and draw the line 2.4. - - 

Bz which 


"12  ENCHIRIDION 
which ſhall bea fide of an Enneagon to be de- 
ſcribed in that Circle. 


8'y: A Decagon, or Figure of 10 An- 
gles, and ſides. . 


4 


Divide the Semi-dimerer into 2 parts at ZE, 
(as was ſhewed for the Pentagon ) and theline 
F. D.ſhall bethe fide of a Decagon to be contai- 
ned inthat Circle, 


Secondly, To deſcribe a C ircle to contain 
any Polygon whoſe ſides muſt be an- 
{werable toa line given. 


Ler A. B. bea line given, then with that di-| 
ſtance deſcribethe equilaterall Triangle A.Z.C, 
then inthe Center C. draw the Circumference 
to which the Semi-diameter C. (being the mid- 
dle prick'd line) extends,making A B. (the line 
given) a fide of a Hexagon, fabrending that 
Circle, 

Thendivide that Se&ion or part of the Cir 
cle which is cut off by the line A. B. into 6 e 
quall parts, placing one partthereof onthe Per 
pendicular below the Center C. which ſhall be 
the Center of a Circumference that ſhall con 
taina Pentagon , whoſe ſides ſhall be equall rc 


A.B.che line given as the lower prick'd lint 
(fron 


"I 
IC 
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e Center 5. being;the Semi-diameter * ; 
j demonſtrates. Oo E 
alſo one part above the Center C. and 
1 prove to bea Centertoa Circle which 
capable of a Heptagon,the ſides of which 
each of them equall tothe line given 
the extent ofthe uppermoſt prick'd line 
2 Center 7. plainly points forth. 


'o adding part after part upwards, num-. . * 


em fromthe Center C. as 5,6,7,8,9,10, 
each point will be a Center(thar if you 


. 'our Compaſſesto curar A,and B.) to 


a Circle capable ofa Polygon of ſo ma- 
les as is inſcribed onthe ſeverall Cen- . 
ing the line A. B. equallto the ſides of 
ygon as was required. 

[ ſhall proceed to the Fortification of 
erall Polygons. 
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| ' which ſhall bea fide of an Enmeagon t 
ſcribed in that Circle. | 


83; A Decagon, or Figure of Ic 
gles, and fides. 


Divide the.Semi-dimerer into 2 par 
(as was ſhewed for the Pentagon) and 
F, D.ſhall be the fide of a Decagon to be 
ned inthat Circle, 


Secondly, To deſcribe a C ircle to co 
any Polygon whoſe fides muſt | 
ſwerable toa line given. 


ſtance deſcriberthe equilateral Trzangle 
then inthe Center C. draw the Circun 
to which the Semi-diameter C. (being t 
dle prick'd line) extends,making A B.( 
given) a fide of a Hexagon, fabtendi 
Circle. 

Thendivide that Se&ion or part of t 
cle which is cut off by the line A. B. in 
quall parts, placing one partthereof on! 
pendicular below the Center C. which 
the Center of a Circumference thar ſh 
tain a Pentagon , whoſe ſides ſhall be e 
A.,B.the line given, as the lower pric: 


Ler A. B. bea line given, then with | 


of FORTIFICATION. ny. 
(from the Center 5. being;the Semi-diameter * 
thereof) demonſtrates. © 1 

Place alſo one part above the Center C. and 
that ſhall prove to bea Centerro a Circle which 
ſhall be capable of a Heptagon,the fides of which 
ſhall be each of them cquall tothe line given 
A. B. asthe extent ofthe uppermoſt prick'd line 
from the Center 7. plainly points forth. 

And lo adding part after part upwards, num-. 
bring them fromche Center C, as 5,6,7,8,9,10, 
I11,&c. each point will be a Center(thar if you 
extend your Compaſſesto cutat A,andB.) to - 
deſcribe a Circle capable ofa Polygon of ſo ma» . 
ny Angles as is inſcribed onthe ſeverall Cen-. 
ters, making the line A. B. equallro the fides of 
each Polygon as was required. 

Now I ſhall proceed to the Fortification of 
theſe ſeverall Polygons. 


- warke. 
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PraTe IT, 


To fottify aft Equilaterall Triangle. ns 


| Ler A. B.C. bea Triangle givento be forti-— 
E fyed; divide one fide thereof (as A. B.) into 8e- |} 
qual parts, give 4 parts tothe Curtain, and 2 ro 
« each Gorge, andat the extent of each end ofthe 
+ Curtain, ere the Flankes perpendicular to the 
Curtain,giving them one part,as D. F.and F.g. 
then draw the line C. D. fromthe Angle of the 
Shoulder to the Angle of the Polygon ; alſo 
draw the lines, Z.F. and g.h. andthat propor- 
tions out the Angle of the Shoulder , and the | 
Angle flanked,and conſequently the whole Bul- | | 


curtaine. 


Itia ngulus | 


TMunitus . 
COR<D. 


Th; $ cale is made in pro ortio 
7 line rea nt 


fed C2 ot te reſt 


w | 
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PLATE II 
A. Square Fortreſle. 


| Lettherebea Square Fortreſſe A. divide the 

line N.0. into 6 parts, give D.I. the Curtaine, 

4g ofthem, the Flankes, C.D. and F. I. each of 
* them one part, the Gorges D.N.and 7. 0. one 

- part alſo; then the line of defence running from 
* the angle ofthe Flanke 7. and cutting ar the ex- 
rent of the other flank on the angle of the ſhoul- 
| der at C. cuts the Semi-diameter AM, B. at B, for- 
. ming the face of the Bulwark,8&c. as the figure 
-ſheweth. 


WR -— 


Plate IV. 


To fortify a Pentagon, or figure of 
five Angles,and ſides. 


 Inthe Pentagon, or Fortreſſe with 5 Bulwarks, 
*Terthe line &. /. be 63 rods, anddivided into 7 e- 
= quall parts, whereof the.Capitall line /. e. is two 
* parts, excepting one fift part of one of thoſe 
- parts. Alſothe Capitall linek. 4. and art the di- 
© Nance of two of thoſe parts, at each end of the 
” line, as from #.to 2, and/. to 5, ler fall perpen- 


 and5 D. thenonthe Angles k. and /. place the 
Angle ofthe Bulwarke,(which is alſo called the 
- Angle flanked) 69 degrees according to the pre- 
” cedent Rules. Andthar ſhall cur off the flanke 
- at F., and bring the line of defence in towards 


© good room for firing. 

* The profile onthis plate, is accommodated 
= with letters for the explanation of the Termes of 
* Fortification , and not denoted with dimenſions 


© formation for the ingenious. 
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* diculars on the line A.E. as the Flankes 2 B, 


- the middle of the Curtain, asar C. allowing 


> asthe ſequent are, yet is the ſhape ſufficient in- | 
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PraTte V, 
To fortify a Hexagon. 


-  Deſcribea Circle, (asthe Semi-circleC. A. 
 B. Þ.)and therein with the diſtance of the Se- 
> mi-diameter,deſcribe a Hexagon, and divide the 
& line A. B. (one of the ſides of the Hexagon) into 
© 7 parts, and at the line F. being one part there- 
| of, ler fall a perpendicular , which cutting the 
© Semi-diameter at 7, gives the length of the Ca- 
+ pitall line. Alſoar E. and e. let fall perpendi- 
+ culars,and they ſhall proportion out the lines of 
- the Flankes, and the length of the Currtaine. 
* Thenonthe points A. and B. deſcribe the An- 
\ pies of the Bulwarkes, according tothe former 
*Rules of calculating ( being 82 degrees and ;, 
and that cauſerth the lines of defence ro come in 
-onthe Curtaine at L. and M. allowing good 
- room to fire. Laſtly, draw another Circle from 
+ 7, through k. and ſo you ſhall findthe reſt of the 
© fidesof the Polygon. And conſequently the reſt 
- of the Bulwarkes in the ſame manner. 


- 
., 
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Platz VI. 
To fortify a Heptagon.” 


Divide the line 4.3. into 15 parrs, and at the 
+ diſtance of 4 parts thereof, from the extents 4, 
* and Z, let fall perpendiculars, asthe lines 4 C_ 8& 
x1 D. each 4 parts in length, the baſis of the ob- 
 Jongbeing drawn and extended to the Semi-./i- 
 gmerers,marks out the Centers of the Bulw..ks 
 atE.and F. then on the Angles A. and B. Ce- 
* ſcribe the Angles of the Bulwarke of « Hep:.1-17 

” (being 79 degrees and; ) & thar ſhall form your 

* Bulwarks, the Angles of the Shoulders, and 

> thelength of the Flankes. 


 ZNCHIRIDION 


Oe | Pe c1men Heptagoni 


- muniendi .. . 
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PlraTtzt VII. 
To fortify an OfZogon.. 


Divide the line A. B. into 7equall parts , al- 
F low three parts thereof for the length of the 
* Curtain,andtwoparts at each end, for the ex- 


tention of the flankes, which are thus ro be \/ 
found. Ar the diſtance of two parts from each * 


end of the line ſo divided A. B. draw down two 
_ lines perpendicular tothe ſaidline A. B. and ar 
the length of two parts placed on the lines 2 C. 
and 5 F, cloſe up the ſquare, 2, 5, C. D. the ba- 
ſis whereof C. D. being protracted to the Semi- 
 diameters,will cut ar e. and f. ( as before) ma- 


+ + king themthe Centers of the Bulwarks ;. then 


#. onthe points A. and 3B, deſcribe Angles ofa 
© Bulwarke of an 0&9zer , as the former rule of 
E Calculating directs,& that wil give you theAn- 
F gle of the Shoulder,andthe length of the Flank, 
- &c. asthe figure moſt plainly demonſtrates. 
> - The outer Horn-works, Ravelines , Halfe- 
- moons, and Counterſcarfes, deſcribed with this 
© figure of the 0o70n, areto be addedto any of 
- theother Fortreſles inthe ſame kind, according 
- rothediſcretion of the Engineer, and as the ne- 
- ceſhity of theplace requires. 
Theſe eight deſcriptions ſhall ſuffice for a 
| direion 
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* directionto fortifie Regular Polygons. Tf further 
occaſion proffer it ſelf, I conceive the precedent 
rule of calculating,(extending toall Figures, of 
how many Angles ſ{oever ) with the experience 
gained by the ſtudy of theſe eight, will make all 
others facile to the ingenious. 


An exat# Table of Calculations, 


For the deſigning of Forts, and 
regular Bulwarkes', from a 
Foure-ſquare to a Dodecagon. 


In a Foure- {quare« 


Deg. 
The eAngle of the Polygon, 90 
T he Angle of the Bulwarke, 60 
The Angle ofthe Center. 90 
Angle flanking Exterior, called the T enaile, 150 
Angle flanking [nterior. ory 
 Argle of the Shoulder, 105 

A Pentagon or five Angled Fortreſle, 

Deg. 

T he angle of the Pol, 108 


The angle of the Center, 


Ms 7, go oO 


"of FORTIFICATION. If 
T he av _ Bgl. called the An ——_ 069 - 


= _ fenking Interiour, | oig c ?} 
. flanking xteriour ' I41- 

vr, of Sh Shoulder, 1094 - 
A Hexagon, | 


The ang, of the Pal, 

The ang, of the (enter. 

The avg. flanked. 

The _ ie. flanking Exteriour, 


The an anking Interionr, 
Shoulder T, . 


A Heptagon. : 


Deg; 
y of the Pol. n283. 
Ang, of the C enter. | ”,",n , 
Ang. flanked. 07953 
Exterionr, or T enaile, £305 
Ang. flaxrking Interiowy, 02472 
Showlder, | 1144  } 
An Octogon. | 
Ang. of the Pol, 
O i -Þ = er, 
Ang, ofthe Bulwark. 
eng. flanking Exterionr, 
Interianr, 
Showlder, 


C: 


An Enneagone. 
eMngle of the Pol, 


Center, 

' Ang, of the Bulwark, 
Ang, flanking Exterionr, 

 Imterionr, 


Showlder. 


A Decagon. 


' eAngle Pol. 

Center, 

Bulwark, | 
Angle flanking Exteriony, or Tenaile, 
Interior, 

Shoulder, 


An Undecagon. 


Angle of the Polygon, 
Ang, of the Center. 
Angle flankgd, or Bulwark, 
Angle flanking E xteriour, 
1 nierionr 4 


Shoulder, 
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29 
A Dodecagon. 


Deg» 
Angle of the Pol. 150. 
Of the Center. 030 
Ang. of the Bulwark, og90 | 
Ang, flanking Exteriour. 120 _ 
Interiear, 030 


Shoulder. T2320 


So far being as mnchas is probable to Bt 
uſed, 


It follows now that I explain the deſcription 
of one that is 1rregslar, that is, conſiſting of un-  *! 
 equall fidesand Angles, by which you may be |. 
>coagyy to fortifie any irregular forme what- 
oever. 
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3 PLATE VIII. 
| To fortifieaforme Irregular. 


_ Todemonſtratethis, let the Irregular Pept a- 
gon, A,B,C, D, FE. be the ground whereon ro 
work it, the ſide A, B, being 720 foot, the {ide | 
B, C, 491 foot, the fide C, D,65;7 foot, D, FE, 
604 foot, and the fide E, A, 773 foot,the which. 
figure being drawn according to theſe {everall 
dimenſions, by that Geometrical Inſtrument, 
the 2uadrant, examine how many degrees each 
Angle doth contain. Let us firſt endeavour to 
Tortifie one Angle thereof, ro witthe Angle 4. 
* The Angle A. contains 120 degrees., which | |— 
1 the ſame with the Angle of a' Hexagon and 
therefore this Angle requires to be fortified in | 
the ſame manner as an Angle of a Hexagon. But y 
* ir isroberegulared proportionable to the leſſer 
= Curtain, which inthe Hexagon containes 900 
foor, the Gorge 180 foot, and the Flazk 140. 
” Thenbythe Rule of Three put the queſtion : 
 Tfrhe Curtin being 9co foot long, gives 180 | 


O 


forthe Gorge ; how! many ſhall 720 toot give? 
and ſo ſhall you find 144 foot for the length of Þ 
che Goree,as is here denoted. | | 
” ' Again, If goo foot Curtaine gives 140 foot] 
* Flank; whargives 720. foot? Soſhall you find | 
; | | I'124 
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the Face ; what gives 
304.'foot; | 


+ - 


$0-be all demonſtrated in-rthis ſhort intended } 
diſcourſe. Ws 


- \'S: 


On the ſame ge | OR 


Is figured ſeverall ſizes of Gabions, or Cans |; 
non-baskets, which being filled with earth are” 
ofren uſed in the place of a Parapet,on. Batteries: * 
they are placed a little diſtance one-from the - * 
ther, for the Cannonto play out berween.. And: 
ſomerimes inthe Field they are ſer: one behinde® 
another, as the figure B.inthe 12 Plate. demon- 3 
ſtrates.. - oi ut bac: x5 -7 >». 
Thefe are uſually three ſortsof Gabions, the 
meaneſt and ordinary,are 6 foothigh, and z foor- 
over, the middle ſize 7 foot high, and 5 in Dia-? 
.meter, and the greateſt whichare called double” 
 Gabions, are to foot high,and 7 foot wide, as in® 
the figures are expreſled. C4 On; 
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On the fame Pirates. 


| There 1salſo expreſſed the form of the Pali 
* [adpes, wherewith the Avenues, or entrances of 
*quarters (in the night ſeaſon) are ſecured ;. be- 
» Ing driven into theearth three or four rows -of 
F ws cloſe one behind another, rothe height of 
3 foot, or 3 foot andan halfe. The firſt and out- 
- Moſt row muſt be"driven in deepeſt , that the 
+ Iron-ſpikes of the'next may entanglethem in 
F oe that they may not be drawn forth 
 byany aſſailant. They ares commonly made of 
| good ſpars ſometwo inches and an half in dia- 
meter, and about five or fix foot high : headed 
| With Ironatthe points , for the eaſter piercing 
| df rhe ground. They have 3 great ſpikes. or 
| Nailesof Iron driven through them in rhevop, 
* which-areabour $ or ginches long , in manner 
| Rnd fortmasthe figure: doth ſhewunto you. 
| © Bur'the Avenues of ſerled Garriſons,are moſt 
| Frequently ſecured by Twra-pikes, in the firſt 
| Place of defence , or oppoſition. Andthey are 
* fnadeas.1s deſcribed by the figure marked E. in 


os 5 Js. TY. . 


PLATE 


PLATE IX 
The Figure marked 


A. 


* Preſentsthe form of a Saucidge, the uſether- 
 ofis,to ſecure the foundations of Workes in 


*. Mooriſh and Quagmiry grounds; they are made 


; as followeth. 

+. Firſt you muſt drive ſtakes of a competent 
length, and ar a reaſonable diſtance , as your 
Saucidges, cither for theirgreatneſſe , or ſmal- 
- neſſeſhall require. Either one foot high, 1 foot 
- .and:;, or ſometimes two foot in height. 

” Then between theſe ſtakes you muſt depreſs 
> bundles of ſmall bruſh wood , bound faſt roge- 
cher: Filling them inthe midſt with brick-bars, 
\. if you would ſinke them ina River; bur with 


-- earth,if you intend them a foundation in a Moat 


-- all along the ſaid Work. 
If any water beat impetuouſly on any part of 
your Works, or that your ground be {andy,and 


your Moat of that depth that ir be filled with 


L water : all ſuch Workes muſt be faced with 


> ſuch Saucidges , to hinder the waters conca- 
+ vations, for want of which I have ſeen great 
+ parts of Works Calve ere they were finiſhed. 
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© Demonſtrates the ſecret diſpofing ofrhe-ſads - 
in the raiſing of a Parapet. THe: bafts or uhder- 
{ides thereof lie leyell; and their-raprings.are 
made up and level'dinwardly with garth, by . 


which means the earthand the ſods come toin- 


corporate , and- become as one ; the whichit 


the ſods were ofa like thickneſſe throughout; 


would make a ſtraight joynt , from the top-to 
the bottome of the Paraper. The which'in-4 : 


ſhort time would ſeparate from the main-Coarg 


of the Parapet : as I have ſeen it in ſome places. 


\ 


Co Prar  - 


Is a Triangular inſtrument very expedient (in ©! 
the laying of the turffes)to give each Rampart, 


Curtain,or Parapet,its due Talwg,or {loop.It is to 


be made of Wainſcot ,-or goad-.Oaken board, © ! 
that is, clean from-knors; making the longeſt 
ſide thereof, ſome-3 or 4 foot inlength,hanging”+; 
thereon a Plummer , whoſe line being parallel”: 
£0 the fide of your inſtrument, directs the: Per-"3 
pendicular, the upper fide maybe protracted, or 4 


contraced , according tothe. Talud, or ſloop ® 


required. 
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De Pratrny 9. 


Shows the ſhape of the ſod, or turffe ir. ſelf, 
which is ordinarily 4 or 5 inches thick at the 
head; the breadth isro be- 15. inches or there- 
abours, agdthey are 14 or 15-inches:long, dimi- 
, niſhing inward forthe reaſonaforeſaid. In the 
the laying of theturffes care muſt be taken to 
break rhe upright joynts , which (ro ſpeake 
workman-like) is, to make good bond, the 
mecca ſtrength of the work conſiſting much 
. therein. | 4 


FE, PLATE 9. 


To make a Turn-pike. 


'You muſt take a round Sparre of wood, 
ſome 12 or 13 foot long, and halfe a foot dia- 
merer. Divide the Circumference thereof in- 
| tO z'equall parts, and ſtrike 3 lines Perpend;- 
| e#ularly along the peece. Then divide the ſaid 
- peccelengrth-ways into ſo many parts, as that 
” the ſaid diviſions be nor above 3 or 4 inches 
aſunder. Ar which ſeverall divifions you muſt 

bore holes through the peece, one under ano- 
| ther, burſo alternately that they paſſe nor one 


- thronghcheother, And thercin ( to wit ) in 
every 


of FORTIFICATION. 77 
every hole ſhall you faſten a Demi-pike of 6 foor 
in length, headed with Iron ar both ends: the 
which' being faſtned ro the Sparre-juſt in the 
midſt, thcir points will extend toa g__ | 
Figure. They are of very good uſe for detence 
againſt horſe. f 
The ſame may be alſo made to runne 
wheeles, and are neceſſary to ſtop a paſſage into 
the Campe \, to ſtand art the entrance into & 
work, or upon gap of a work. 
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© How tofortifiea Square-Fortreſſe 
_.-- ' witha Tenazle. TN 


©" Of Square Forrreſles, thoſe ( in wy opinion) 

r- diſtant; 
thatthey ſhall need a Bulwark in the: midſt 'of 
the Curtain, are to be fortified. with'a 'Texazle, 
which is: (in ſtead of placing the {quare-poin- 


F Whoſe Angles of the ſquares are ſo 


ted Bulwarkes on the Angles of the Polyzon, (as 
11S before demonſtrated ) tro make the Angles 
B,C,D. F,G,H. K,L,M,ando,P, 9, inthe 
middeſt of the ſides of the ſquare , 4, Z, 
N, 1, fo that the lines which forme the Te- 
nailes be all alike amongſt themſelves , as, 
A,B,C,.D,E,F,G,H,T,K,L,M,N.,0, P,and 
9, and the Angles alſo equall one unto the 
+ "Other, which is done by drawing the 2 dia- 
gonall lines A, 1, and N, E; which cut through 
- each other in the Center R. Thenplacing one 
' faor of your Compaſſe in 4, an —_— 
the other to R. deſcribe the Arch D, 0, an 
with the ſame diſtance B, HY, F,M, K, 2 , and 
finally having made the Angles D,C, 8, lfo- 
cles and the reſt : the Angles of each Tenazle do 


form a figure 0Fangular , conſiſting all of |. 


to 


Right-angles, which afterwards may be made 
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of -FORTIFICATION. gg 2 
Angles'of a Bulwarke, 'iFit be required e0' be 
converted into a Fort-Royall, If rhat-rlieidis - © 
ſtance from angle to _ be large enouglrits +4 
extent, thar is to ſay; of 60'rodin lengeh:, and © 
upwards to $0, otherwiſe it cannot artgine-ro -? 
| ſuch perfeQion, as tobe a Fort-Royall. -Rur if ® 

ſo be the diftanee' of Angles be . capable: of 's- * 
rfe& fortification, then you may make the 
lot as followeth. 7 9:97 37 17.5 dl 


In the ſame, Þ 1a i IO. EO 

To convert a_ Fortreſle, fos- 4 

merly fortified with' a Texaile, : +: - 
into a Fort-Royali, | 


Let the line e. g. be drawn, and divide itinto 
3 equall parts. Place 2 of thoſe parts upon the 
line H,G, as here at S. And from the points 
S, and 7, ofthe diſtances 7,G, andG, Fs, alter- 
nate , ſhall bee made the Arches which cur 
through one another ar the point 4, by which 
the line G, 4. being drawn, where the ſame 
cutteth the line -Z, I, at the point 2 , will be 
proportioned our the line 1, 2, forthe-face oft 
the Bulwark. To finde the Flankes, the le 
X. 7). I, muſt be made'of 4o degrees, by the 
line X. Y. paſſing through the point, and cut 
ting the Diagonall 7; R, inthe point x ;! wRION, | 


{- heline x. X, And fromthe point 2,2 pergend;- 


: * 24'foor thick, with 
©: 5; riling, one above':another., behind which 


| ſhalbbethe Centet -of the Bulwark. Through. 
F whictaline being drawn, parallel co 7,6, as is | 


- exile being ler. fall it., as y. 2, you 
{ havenlbthe efſomiall phres of chis Fools iy 
{4 #2, 4/2.theface,2 J. the Flanke , Jo X« the line 
# ofthe Gorge, Z. 7. the line of defence flanking. | 


© .And becauſe that in ſuch places no Fa 
|. brayes can be'made without great expenſe, i 
-- regardthey muſt be made on the ourfide of the 
Ramparts, andalfo onthe other fzde of the Moar 
 muſtneceſſarily bemade a Covert-way , accor- 
+ - ding-to our former plots, and profiles tn default 
whereof, that your men may give the better re- 
_— ro the allailants , as appeareth by the 
om_— . 


A. PratE 10. 


3 + Youmay make a good Parapet ( which ſhall 
| ruritle om Goqping ) being about 20, or |' 
ith rraverſes berween h. and | 


.. you"triay- 1 Muſquetiers very conveni- 
= ently© As alls-2:peeces of Ordnance, from 
' whetice (inſtead of. Cafemars); you may bear | 
3 (and: break ): rhe enentics: gallery. when |- 
'  heighidll offer ro-pur it intd/the Moats;: And | 
k,  TRCtt many uh 
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{| many more conveniences will ariſe iri defei- -; 
ding any breach \jaobs Bulwarke more then if _; 
there were a Falſe-bray,”as the figure denions- 
ſtrates, and the ingenious may eaſily diſcern, 7 
'| by laying the point 7. and the point 6G. in the-% 
| | Figure zf. opthe point 7, and the. point LF it} - 
the other Figure. _—_— = 
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© Shews to run Approaches toa Fort. jt 


- . Whenyou intendto myne undereither Bul- || 
--- warke, or both; you ought not to break ground | 
- No nearer then within muſquet ſhot, or at the, | 5 
fartheſt, as far as a harque-buſle can reach : Ar = 
your firſt entrance into the Trenches, or Ap- | 
provches, ye make a {quare Work or two,called 
Redoubts , being diſtant one from another 
ſame.4a. or 50 rod. In them you muſt place 
ſtrong guards; to the end, that if the enemy 
ſhould {ally out upon the Trenches, that by the 
ſame they may be beaten back. Every fide ther- 
of ought to be 4 or 5, or at the moſt 6 rod, 
F andthe ditch broadand deepas neceflity ſhall 
require. Theſe Redoubrs ought to be made, |-- 
”. thatthep oppoſite ples may enfile the ſaid 
Trekch,ks appears by the figure-— 


—D, PraTtmu 1l. 


Forthen the ſaid Trenches will not only lie 
open unto it , but alſo one may diſcover tag 
fields round about it. | 
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© _* Or FORTIFICATION. 
Demonſtration, Aj 
A. is a fortreſſe tobe approached unto by + 
trenches, P. 9.aretwo Bulwarks, a. is the be-4 
ginning of the Approaches: A,Z.the firſt trench 
orline; where the Pioners. break grounds Cars 
ried in-ſuch a manner towards the Angle K:* 
that ifche line were lengthned , it would .runne 
withour.ghe point R. Inthe Angle 3. muſt be 
made;a;/Court of; guard, for. the aſſurance of". 
thoſe which guard the trenches, From B..to- ': 
x : p20 Fog ro 
wards the-Angle.S. is made a line, which 15 » 
drawn inthe ſame manner, thar if irbe lengrh- Y 
ned; will fall on the out-ſide of the Bulwarke © 
2. which is continued as farre;;_ as to the Pa: 3 
rapet of the Covert-way, at 1. where one begins  } 
a Myne-to blow up the Counterſcarfe, that, ye | | 
may cometo the brinke ofthe Maar.” From. D, _ 
is drawn theline-E.X..tothe ſame purnole_as 
before: andto be the better afſured of the.en- * 
cloſure -K. E.1, Berween X.E..and 7; E, (ber 2 
fore, you come £0. pierce through; with your '* 
lappe )- you. oughtro: aakithe em L.0.and 
F, M.. that from thence you may, give. fire.on 4 
the encinies Muſquetiers , ſetting along-ppon - 
theſe lines Muſquert baskets, that. you;. may 
play continually upon the beſieged , that un- * 
der the favour thereof, you. may advance your * 
ſaps towards the faces R. T..and Y. S. as the 
lad figure-ſhews...::-q 3 .Þ 
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” abatery,whith are commonly madewhen the 
” trenches of Approach are begun , thar' under 
* thefavour thereof, yout men may work for- 

ward with the 'more fafery- ,” and hirider the 
Enemies falling out upon''them, whith: would 


and p lar-forms are made according to thegreat- 
2 whole Cannon, being mounted on its:Carri- 
b rh is ſome 16 or 18 foot long; ittis evi- 
-_ together 28 vr: 30 foot ;"thekirſt 12 or 14 foot 


, . ced, formerh« barrery for 4-peeces ok Cannon; 
*  neceſfiry ofthe occaſion; -»* > + 


B,. Pratz 17. 


-'Fs'the Ichnographic, or ground-deſcription of 


much for-ſlow your work... Theſe batteries, 


e, and number of your Peeces; fora Demi- 
catmon being ſhorter then the whole', of ne- 
ceflity the plar-form of the one, muſt be longer, 
anddeeper then tharof the other: And ſeeing 


ent, that the batteries: 6ught to be' made for 
rTecoyling atTeaſt' 10 ot12 foot longer, making 


muſt be planked, 'and thie' reſt Aoored/ with 
hurdles: The Yimenſions' on this Guts pla- 
f 


the ſame forme is ro be proportioned to the 


Is the Profile of a battery, ſhowing how 
=A ir 


\- 2 


"of F onTy 7 ic ATE ON. * . 45 
it is elevate from the Terra-plain,, with the 
depth of the ditch ,-which encloſerh ir. Alſo,” 
ſhowing that rhe hinder parr of the Platform" 
iselevated above the fore-part,, both. ro reſiſt * 
the recoyl of the Peece, and alſo that ir may 
with the greater caſe be drawn forward again. 
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| © How to pierce through a Couftter- I 
ſcarfe.y and to make a gallery over * l!- 
a Moar. BY | 


A. 


Whenyou are come with your Sap, to the 
 Parapet of the Covert-way, then you muſt make 
batteries to beat down the flankes, and other 
IJ we of defence of the Fortreſſe. And then 
# begin withall to pierce into their Counter- 
EAcarfe; and for the better effeQing thereof, if 
Fx be high, you muſt make an entrance in- JI! 
0 itthrougha Myne, as G. H.1. X. and F.L. |Iþ.- 
11 the figure C. demonſtrate. 
{ Being gotten through the Counter-ſcarfe, | 
and come to the edge ofthe Moat, preſently | 
Faſt abundance of fagors, bruſh, and earth into 


It, to fill it eps; thereon place your gallery . [ 

» D. PLATE 13s if 
P i 
=. Isthe pattern ofa Gallery,to be made ofOaken ||| , 
planks, ſupported with ſquare frames of timber, {| | 

: 


” 8 foothigh, and 6, 7 or 8 foot broad, for the lar- ||| - 
= ger it is the berter it is,and the more men 4 |< 
uy march If 
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a CES init; Fer EE Tapgl porte a] 
may be ſer 5 or 6 foot aſunder, accordin 9 4 IS 
yourplankes will holdour for ler h,, as from: : 
A-t0 B,and it i to be planked withinand with-, 
out, and the ſpace between, to wit, ſo much. 
as be thickneſſe of the poſtes. being. abour. & 
inches thick,muſt be Filed with carth, roreſiſt 
the force of ſhot ; and above onthe rop ofthe. 
eallery, you muſt ſpread earth a foot, _ 
a foot thick, to keep it from firing, 


E. Puarp 12: : .;,. . 


Shows that when you have. put over a; gals 7 
lery, (as is ſaid ) then you muſt begin to myne, a 
as you ſhall find the. place to give beſt, accom s 
modartion, either ro your. right, or left, handy* 
high,or low (if the water hinder nor) my 
ning. and working as followeth ; 

The earth thar is digg'd our of the Myn » 
muſt be carried away through the gallery. in® 
wheel-barrows, whither you will : you ma 
caſt it into the' water rowards the .ngle of. 
the Bulwarke, and fo fill up che Moat withs 
it. Mark well the turning of your Myne ,, 4 4 - 
prevent Counter-myning. "MY 


A Converge —— 
Counter-mynes, are in Ranipa rs or: 
D 4 Pulwarker 
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| of a Fon,” 


F Bulwatks, at rhe firſt tiew malling 
a Fes, boar 5 or 6foot high ,”atid -3 or 4 foor 
- þ broad. TInthemt the leaſt noiſethar is made on 
-þ the ourſtde is ro be heard, and which way they 
* | work , by which means you may hinder them 
;- the better from myning. "= 


_ 
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A Myne 

-_ Is commonly made inthe formi of a Parelle- 
| degram, oralong Square; to wit, the chatnber 
{F in which the powder is laid, muſt be 4 or 5 foor 
| high, and 3 or 4 foot broad, and in lengrh an- 
»iwerable to the ponderouſneſſe, or weight of 
7 che Bulwarke, and according - to the breach 
+ which you interid to make. The entrance into 
© he cliamber muſt be bur 4 foot high, and 3 foot 
F = wide, that it maybe the eaſier ſtopp'd to hin- 
© der the exhalation from breaking out back- 
E wards. 
> Thett Having chambered your powder, and 
* Hored well that thoſe within have not diſcove- 
+ red it: you muſt ſtop, and ſhux up your myne 
© Exceeding firm, that it may take rhe berrer ef- 
- fect, To doe this, the beſt way will be to ſtop 

+ it at E. with 2 huge plankes, and ar the ſaid 
© entrance at F, drive great ſpars of timber itito 
F the -carth , to reſiſt the recoyle of thoſe 
» planks, as firm as poſſible may be, -it being of 
F. great concernment t9 the Work, The chamber 
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and-H.T. is 4 
| Fr 6foot long. nd gd isbue Gs, 


_ threefoor, the better to be aſſured of the poſte: 
_ and plankes refiſtance.. In one of yourp to + 
muſt be a hole for the train, thar is to fire the 
| powder, to enter \the chamber, which 
from Eto B. the rurniings B. C. D, EF; is "— 
rodeluderhe beſieged. 
Some are of the opinion,that & barrel o 5 
der will blow up twelve foot of earth g accors® 
ding to which computation, you may make 
your chainber,and lay in as tnany barrels as you 
ſhall think convenient, 
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Wes 217 « ; 
F 6.4 Scenographicall Ortography , &r vr 
Ron of a workin one To: RN 
| "the curious whar & "10 a Fortreſſe yeilderh 


beg ſeen fon 

E - ms B. 
& 1 Shows frft how and in whar manner « bane 
-ries areto be raiſed, and where to be; placed, 
| which way they are tO play,and forthe more |— 
4x pedirion, how the gabions are placedthereon | 
a place of a Parapet : as the batteries 10, 11,12, 
£123, 14, 15,16, 17, 19, and 20, doe plainly de- 
= monſtrate. Secondly, it teachesthe Defendant, 
\ if an enemy be gotinto the skirt of a Bulwark, 
+ ag. h.ro make him gain the place foot by foot, 
| EY making the cuttings of F. L. M. whereof 
:#.0..P, is the ditch, making the Angle /. as 
much pointed, as poſſibly may be , that the line 
I -F.lL.andL.M. . may the better be ſcen from one 
*- another, carrying the outwardedge of the ditch, 
. *N.0. and P. as near the skirt g. h. as poſlibly. 
| © maybe. If the whole face be not ruined; bur: 
by poal the angle ofthe Bulwark, as R. the avgle it 
©T. fromthe Temile S.T. 7, will be bf 
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 Shews the manner of Quarters for a by 
-> mentof Foot. | 
+ #&.L.M.N.O.P. is the Colonels lodging. | | 
F-Sn $S.T. his Kitchin and Stable. | f 
[, the Captains lodgings. | 
G. the crutches , or forks, againſt which the |] 
arms of each company are ſer, in the head {of ||] 
the Hurs of each company. If 
A.B.C.D. the Souldiers Huts, each file 
- containing 25, each Hur 2 Souldiers, each com-' 
2 files. | 
E. F. are the Sutlers Hurts , which are made ||| 
X either larger, or ſtraiter , as occaſion ſhallre- ||| 
ire, leaving a little ſpace berween each of lt 
them for their more freedome, and roprevent | 
- the danger of fire. | 
” TheLieutenants, and Enfignes , have their||' 
* Hurts cach inthe head oftheir Company,whoſe || | 
- entrance fronts to the Arms. | 
The Serjeants Hurs open toward the Sutlers 
- Huts , and are placed in the reare each of his{] 
own Company ; z and by the Sutlers, to prevent}; 
all diſorders that may happen. l | 
{ The Souldiers Hurts have their frones, and 
|. openings, berween each le F —_— each} 
% | | LOngny 
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FICATION, : 
Com apart. by themſelves, as the 2 Out- 
ward Fr 1.7. and B, P.dcmonſtrate. 


I conceive it needleſſ 


menfions herg: 
the Plare, 


DIET LAY B _ 
21 ef 9SPENG 7G 07 $0): 220 33 975 hn9 3 q- 
::-Botaſmuch as the ſecrers in the-Ar of Gune BUY 
fiery ardmany antgumerous, andthar T imterid 4: 
this book for the pocket ; and that thoſe myſte- Þ} 

ries are publiſhedand layed open already by o- { 
thers, of great, andprofeſſed skill, and ſcience WW." 

'cherein; I muſt both neceſſarily , and doe pur- 
| poſelyomirto ſpeak thereof; yer I hold it con- | 
venient to pourtract the 4 principall, and chief | 
es of Artillery uſedin the united Provinces Þ 
inthe Netherlands , ( from the which 4 all o- | 
thers have their reaſons, and proportions, either Þ.. 
by encreafing , or diminiſhing; BEcaiiſe theif 
* ſhapes atleaſt wiſe may be available ro ſome 
- founders, who perhaps at ſome time may have 
- NO better helps. | | 
| Thefirſtisa Falconet, weighing ſome 210 ! 
I Weight merall, and carries a 6 pound ball. 
>, The fecond isa Field-piece , weighing about 
-- 3200!. of merall, andcarriesa ball of 12 pound 
-. weight. 

{ The Spoon, orLadle wherewith a Peece is * 
| laden, (and is made of Braſfſe or Copper) is pro- 
—_— rothe buller,as the figure moſt plain- } 
y repteſents. T 
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". Thethirdis: A Demi-Cannon , weighing a- | 
pom 45001. of merall, and carries 24 pound JF; 


The fourth is a whole Cannon, weighing 
about 7000). of metall, ( or,as ſome will have 
It, 5600 pound) and carries 48 pound ball. 

_ Laſtly, 1 have drawn the 1chnographie of a | 

Peece, whereby the parts , and form ofa Peecce 

may the more perſpicuouſly appear ; with in-;{ 

ſtrucions of the terms of each part, —_ ol 4 
+ properly belong thereanto , plainly{ denot Nl 
- the tr of the Alphabet, which are as of i 
| Joweth. i 
© "A. B. the Diameter of the muzzell, concave, 
© or boarof the Peece. 

” C.the freeze. 


' C.D, the neck. 
 _ E.F. the Aſtragall, or Coronice ring. Et 
| G. H. the re-inforced ring. Ne 
T. XK. the Trunions. I 
L. M. the Chamber. +. 
 . N. thebaſe-ring,and the touch-hole,marked | 
* outro fall juſt with the end of the boar. 
0. the Caſcabell, or pummell. 
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A whole- Gannon, weighing neere about: 70000-, 
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A: L. the vacant C ylinder from the charge, 
for the guide of the hor. | 
M. 0. the breech. 


Mi'N, the; yr of the metal at the 
breeoh-” | 


Ring; or Gondnice;- 
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PLATE X'YIT. | Wis 2ſt 


© Repreſents the ſeverall-parts: of a Carr 

for the field, the dimenſions thereof are' to. 

firred aero. thas the proportion ofrhiePee 

ces, for which 

thus be found our. 
Meaſure the Peece for which you intend you 

Carriage fromthe Trunions tothe Caſcabell 
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or pummell at the breech; then having fi Fi 
drawn an exa&q draught , or copy of theſe fi 


gures,(though much greater, yet correſponde 


inproportion)divide the cheek of your Carriage 


from the hole for the Trunion, to the breech o 


your Carriage , into ſo many parts, as the 


meaſure which you ſhall rake from rhe Peec 
ſhall dire, and by thar ſcale make all the ap 


purtenances proportionable Thus having 
tound your dimenſions, the Plate lays open the ; 


forms very perſpicuoully. 
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Expreſſeth the Carriage compleated, thar is 
ro ſay,joyned rogerher,8 in all points fitted for 
the Peece , and ready for themarch.If you fol- 


= low. this figure in each particular of its Iron- 


work , nothing there bur will ſhew its neceſſity 
inthe uſe thereof, and ſo experience will ſave 


- me the labour. 


The ſame way (as before) will ſerve to find 
its meaſures. 
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- | Fire-works, and eſpecially che Petard and 
the Granado, being very neceſlary for divers ex- * 
tploirs and fears inwar, I could not Gmit to make 
Jome mention thereof, TOE 


ee 


: The Petard 
E Is madeoffeveral fizes,and bigngſſes, having 
Eyeſpedt ro the place unto which it is to beap- 
Lplycd; It is made of fine orred Gopper, mixr 
Ewith a tenth part of Brafſe, and firſt, that for 
* the bridge is commonly of this proportion , 
£11 inches long, and atthe breech 7 inches anda 
Shalfe about, and 5 inches wide within; the me- 
albar the breech muſt be one inch , and ; part 
kick, and { aninch thick at the neck, without 
reckoning the Muſſell-ring , the mouth 10 in- 
* ches c% 4 and there muſt be a pipe added to. 
engthen vhe touch-hole , as the figure expreſ- 
_—_ muſt weigh from 60, to 70 pound of 
ov That for gates with Perculliſes, muſt be 
pinches long, j, of aninchthick at the neck,and 
one inch ar the breech. The mquth 7 inches 
© wide,and 6 inches wide-on the our-fide of the 
{ breech, and 4 within. It weighs neer upon 49 
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3-- That for ordinary Gates s alfo for Pal- * 
lifadoes, muſt be: pinches longy 3-parr rhick at-/ | 
the neck, and {parts of aninch thick 'at the”. 
breech;! The mouth 4 inches wide, -3 inches - 
and an; at the out-fideof the breech ; andy in-? | 
ches wide within.” It muſt weigh neer. upon? * 
15 pounds .. 3 "Fr, Yi 
The charge of the Petard for the bridge; is - .; 
from 5 to 6 pound ofpowder; of rhoſe foritrong 
Gares; from 3 to 4: pound. F 
And for Pai{iſadoes from one: pound and an. 
half:ro 2 pound of powder. | 
They muſt be charged with the fineſt pow-- * 
derthat can be had, beating it hard into the* © 
Petard , ( but not ſo thar you bruiſe the grain/ 
chereof ). and. ſtopping it with a wooden trens: - 
cher or peece of 4208, fir an inch thick, very. 
juſtly fitred thereunto, with waxe melted in-" - 
ro the rifts ro keep our water; if it ſhould per- 
chance fall into the water. = 


The” Petard muſt nor be charged up to the: ©: 
mouth; but theremuſt be the breadth of 23 fin- 
ers left-vacant ;, the which-ſpace muſt be fil 
ed with rowe ; hard andcloſe depreſſed, with 
2 linnen*cloth bound about the neck 'of the - 
Perardi, and ſtrained over the mouth thereof, 
coholditin. The touch-hole muſt be ſtopped © 
with cork, and over thar , covered with a-ſea- 
red cloth to preſerve it from water, or wet/ © _ 
E 4 The © 
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The Petard is robe primed withiamixture 

which as ſomewhar-{ſlow!moperatian;:thatthe ' 

Petardier may: haveileiſure to: recire , before the 

| reverſe; of rhe: Petarib firprife him it is;thus-. 
compounded. Take 5 parts of fine powder 6 of 

* Sulphur, and 'þ parts of Salt-peter.; pound each - 
of them apart very ſmall , then mixethemeo-1 

- gether ina diſh with 2 ſtick.;'then pour'oyleiof 
Perer into it, by-lntle andliptle; (till je: becomes! 
a paſte) then let it drie--thoroughly11a>the) 

ſhade; and1o lade;yaur,pipe:'thezewith. [2:1 

To prevent all miſchief; you oughtao!be' 

- well aſſured of yoiw compotttiongand thelength 

. -of 'the- pipe you 'mcean:t0 apply 10 the Pefara,, 

| yet the ſooner; at does execution; after the Me- 

_ terdier 18 (ately; totwed, the petteriitis, 1051 
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Ts likewiſe made of Goppetz caſt itxfarnrof 

zpertef Globe, allowing baltan inch,or{6me- 
tumnes:more' for the: 'vhicknefleot. the! pakrall;: 
which is to be equally (thicki1n all-placees! and 
' is>filled with-fine! powder, with a pipeiobirbn, 
| fcrued into it, and:;fuled wrk;d Gow-compelt- 
 tion-tod prime it. They arcimagn 'of divers brg- 
neijes, proportioning thenutomhe weightdobrhe 
| bullet , belongtny'ro, the 1Roece)-opt, ofowhich + 
© they areto: be ſhots Tf they.exseedbherbokr'ot 
| | Wm 4 
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tern Brece;,  mager for hat: gi vhby' firs! 
oevieges'wade to be a en, (1517 


1 Buy: becanſe ;theſs: things/ave ſo'genebally? 
known. I :<onceinte' in; ig. how loſt 1aboirec ro 
mention tham: aoiall.! Birrhaving) a yerylexs 
celenMachine,cinnamunt ob PHaw,TcontdÞ 
nag chooſe tusquþliſh iv; Fartbe pratcatt/in- 
vention ,and;nees{fary; uſe thereof ;: which is 
as followeth. 

If you ſhould chance to have occaſion for 
a Petard, and ſhould be deſtitute of any in rea- 
dineſſe, or of a Founder or metall ro caſt it; 
then rake a firkin, and place therein a little 
barrell filled with 40 pounds of powder, the 
which muſt have a pipe of iron to reach juſt 
intothe midſt thereof, charged with the flow 


compoſition aforeſaid. The vacuity berweenthe } 


{ides, and the heads of the farkin, and theleſ- * 
fer Barrell muſt be filled with ſtones, and the 
joynts thereot muſt be run full of grain, to u- 
nirethein, as it were, into one body. The grain - 
1s made of Bees waxe, and Rofin, of each a- 

like quantity , mingled with the duſt of brick, 


or ftonE{ The figure 


A. 


Repreſents theform thereof to your view,  Þ 


ſhewing "] 


_ 


mm INcaraimioN | 


. 


| ſhewing the inſide.” And being hooped''and 
'b with Iron,/as the figure' C. preſents 
with crofſe barsof wood at the heads as 4. ler 
the Petardier have fuch a hook and ſcrueas B. 
expreſſes, and having ſcruedrhe fame faſt into 
the Bridge, Gate ; or Palliſadoes, deſigned to 
be broke up, let him hang this.on the hook; by 
the bail onthe rop;; give fire, and look to him- 
"- (elf; andit will doe notable 'execution. ' - 
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PLATE X X. 


- - Having gone through the principall heads 
” | of Fortification, and other matters tending to 
ation; I thought it would not be very imper- 
. tinent toend with repoſe ; that being as it were 
=. the whert-ſone to the former, and thus I have 
> figured it. Two officers ſleeping ona bed made 
- of leather, wind-tire , and blown up to bear | 
them fromthe damp, and unwholſome humi- 
t  qity of theearth; rhe which from its quality I 
+  calla Yertzlet , {ignifying a bed of wind. That 
- . theyarenow any where in uſe, I know not; bur, 
=. thar they: have been inuſe, Iam certain and, 
= thatitispoſſible and'very convenient,l am moſt 
certain, For being made of Neats-leather, and 
+ Gfoor ſquare, or ſomewhar more, the wind be- 
+ ing let out, it will be of good ule to cover a 
=. Sumptier, and ſo earn its carriage. The Dia- 
Zegram on the Table directs for the making of 
&-1tthus. | 
”  Providc you of two large Neats-hides , out 
Fof which you muſt curtwo Peeces in form of 
the Parallclogram, or long Square, A. C.,D.F. : 
& being berween 8 and 9 foor long, and four foot 
= broad, or thereabour ; that the corners 4. and 
& C. being doubled over , and joyned-at the 
gg ines 
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PLATE XX. 


Having gone through the principall heads 
of Fortification, and other matters tending ro 
action , I thought it would not be very imper- 
tinent toend with repoſe ; that being as it were 
the whet-ſtone to rhe former, and thus I have 
figured it. Two officers ſleeping ona bed made 
of leather, wind-tire , and blown up to bear 
them from the damp , and unwholſome humi- 
gity of the earth; rhe which from its quality I 
call a Yentzlet , fignifying a bed of wind. That 
they are now any where in uſe, I know not; bur, 
that they have been inuſe, Iam certain, and, 

. thatit ispoſhible and very convenient,l am moſt 
' Certain. For being made of Neats-leather, and 
6foor {quare, or ſomewhat more, the wind be- 
ing let out, it will be of good uſe to cover a 
|  Sumptier, and ſo earn its carriage. The Dia- 
&- gram on the Table dire&ts for the making of 
F- itchus. 
> Provide you of two large Neats-hides , out 
F* of which you muſt cuttwo Peeces in form of 
F the Parallclogram, or long Square, A. C.D.E. 
F . being between 8 and 9 foot long, and four foot 
broad, or thereabour ; that the corners 4. and 


|. C. being doubled over , and joyned-at F. the 
= . lines 
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lines [D. B.and 8-and By E,,(which muſtbe-z 
fides of the bed) may be 6faat long, orbettes, 
as it is -deſired., Then having \{owed-theſeam 


D. F, cloſe; and fiſt;( and:t6nſequently'rhe 7 


fellow [thereof in like mater.) In .ſowing' 
the:2 peeces together}, in the- Diagonall ſeame 
DE; place the Semi-diagonals; alternate, to - 
wit; 5. F. onthe one-{ide;, and F. 6. { asthe 
prickt line denotes) on the other ſide; becauſe 
it is caſterto faſten 2 corners to a whole ſide, * 
then all the four corners together. There isno . © 
other way to make it of fewer ſeams, neither are + 
they ſo apt to break our;,' by, lying on them, as 
if they were ſewed abour the fides. The cor- -./ 
ners ought to be rounded off, rogain a thick- | 

neſſe : Ir being conveniently made, according 


rothe former direRions,to contain wind. At one 


of thoſe corners, where the Semi-diagonals* ? 
commeth (asat 6. or g. becauſe there is but one - 
ſeam to hinder ). it muſt be left open, with a 
gur, of thin , and ſubtile leather faſtned unto, it 
(that will choak very cloſe to keep in the wind, 
| if the bed it ſelf ſhould chance to beroo ſtiffe, 
and-hard)in which muft be faſtned'a little block 2 
of wood, with a ſcrue-hole throughir , juſt fit- . ? 
ted to che nozzle of a pair of bellows: Then. 7 
having ſcrued in the bellows, blowir up, tillit 7 
isharder , or ſofterto your humour: then with - *: 
a {mall leathern-rhong, or peece of ſtrong "a | 
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whip-cord , berween the noſe of the Bellows 


. -andthe bed, choak ir cloſe. Then {crue ina 
' Rtopple (which you muſt havein readineſſe) in- 


tothe wooden Plugge. And ro make it the mote 


certain, you may choak it once more juſt with- 
outrhe faid topple, rhen remember ro pur off 


your ſpurs, and doubtleſſe ir will contain-the 
wind, and beare you with much eaſe, from the 


cold ground, 
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A TABLE, 


| - 

| Explaining the moſt difficult words; and 

| terms of Art, uſed in this Book: _. 

| Alphabetically ſele&ed, for the help of 

| the plain Engliſh Souldier. 

= > TO 
A 


AF, Is a Geometrical terme for a Corner, included 
by two lines, of which there are three ſorts ; to wit, 
A Right, An Acute, azd An Obtuſe Avgle. 
1, A Righc Angle, /s when the two lines meeting doo 
frame a juſt ſquare eAngle of 99, Degrees 
?, An Acuies /s when the two lines doe encloſe leſſe thin 4 
Square, thereby becoming more (harpe, and therefore 
Acute, from the Latine word Acutns, ſharpe. 
3. An Obtuſe Angle, [s when the two limes doe include 
more then the Square, making it thereby the miore blunt 
and dall, and is therefore called Obtuſe, from Obtaſas, 
which iz Latine for blunt; or dull, 
JAfragall , 11a termof Architeftare, and it (atcording to 
Vitravins, az anciext and famous eAmhor thereof) 4 
ring to deck or adorn the neck.of a Columne; and is there- 
fore transferred to the Camon, agreeing ſomewhat tn 
ſhape with the Columne, or Pillar, 
IAvenue, ( omes of the French, and it the ſpace that is left 
for paſſage to aud fro, in andout a Camp, Garriſon, or 
D narter : when the place iseither fortified with a line of 
Communication, of Barrocads's, ere age: 
F Capriccios 


The Table. 


C 


Tapriccio, /s an Tralian word for the rongh draught, 
or firſt invention of any thing ; and is to be prononneed, 
as if it were written Capritchio, | 
Center, 1s anindividnall point in the rags, any thing ; 
eAs the Cemer of the Polygon is the midale of the Po- 
lygon - 4 terme in Geometry. | 
Counterſcarfe or Connterſcarpe, 1s that ſide of the 
moate, which « oppoſite ts the Fortreſſe, 
Cylinder, 1s that part of the bore of a peece which re- 
mains empty when the peece is laden, and takes its appel- 
lation from the Iatine word Cylindrus, the roller by 
which the bore was formed, 


D 
FN Ecagon, {s 4 Greek, compannd, and it ſgnifieth a fi. 


| gure of tenue eAngles, 

Dodecagon, 1s lkewiſe a Greck, word, ſignifying a fi- 
ghre of twelve «Angles, 

Degrees, A degree according to the IMathematicks is 
the 360, part of the circumference of the world, eAnd 
conſequently of any Circle ; for Euclide affirms all Cir- 
cles ty be equall. So that the Circle ſo divided, (to wit, 

. intg360. parts) being cut at right Angles inthe Center, 
each Qnadrant thereof ſhall be of 90. Degrees, 


ote, 
T hat all Calculations for the Degrees of eAngles have re- 
ference to a ( wele ſo drvided. 
Demi, /s the halfe, as a Demi-Cannon, (that #) half, 


107, 
am,..4 word uſed by the Mathematicks for any this 


a C 
ws tc 
that is demonſlrated by lines ; a Greeks compound, 
| | | Diameter 


._ . "TR. 

Diatneter, Is a Geometricall terme, derived from the 
Greeke for the extent of a Circle, and is 4 fraxie or. / 
meaſuring line, that croſſeth from border to border; or 


from ſide to ſide of any Figure. 
= 


Nehiridion, Signifies a hardfull of any thing ; alſo 4 
manuel, or portable volume or booke : it is originaly 
compounded of Greeks words, which doe include ſo much, 
Enneagon, [alſo compounded of the Greeke, fignifying 4 
Figure or ſuperficies conſiſting of nine [ides, and Angles, 
, but it chiefly takes its denomination from its Angler, 
Exteriour, 4: the outward part, or ſide of any thing, 


G 


TYEometry, eAs Adrianus Meting defines it, is the 
eArt of meaſuring well, 

Now to grue you ſomewhat more ſatufattion herein, 1 
will a little enlarge this definition, being aſſured that it can- 
not be loſt labour for any who deſires to peruſe this Booke, 

I. To meaſure well, is ts interpret, and exerciſe the meaſu-. 
rable nature, power, propriety, ſtate, and uſe of any thing. 

2. The ſubjett 0 meg is Magnitude, and Mag- 

nitwde ts a continued quantity,whoſe parts agree to a common 

terme, but aterme ts the extreame of magnit 

3: CMapgnitude, is either a line, or 4 lined figure. 

eA line, ts onely magnitude in length. SS 

A _ figure 1s made ont of lines compoſed : or 4s Ratmus 
defines it, | 

A lined Figure, is more then Magnitude in length, and is 
either - Super ficies, ef 4 Boajy. ; 

A Superficies, /s ovely; ace of a lined fignre of length 
a breeds. J Joſe f © thee pgeve of (oa 


| i, 
F 34 A Body, 


The Table. 
A Body It a Figare conſiſting of length, breadth, and 
pth, 
The firft part therefore of meaſure, i to be underſtood of 
lines, | 
T he ſecond of Superficies, 
But the third, of Bodies, 
Somnch ſhall ſaffice to explaine what Geometry is, 
bur ro ſhew amply irs extenr and power, requires a 
greater writer and volume. 


> H 
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H E xagon, 1s 4 Greeke componna, ſignifying a Frgure 
of ſixe eAngles. 
- Heptagon, 1s in the like manner compounded, and derived 
- of the Greeks, and doth ſignifi a Figure conſiſting of 
Seaven eAngles, 
I 
Soceles, Looke for Triangle, 
Ichnographie, /s 4 deſcription of any work , according 
to its tratt or tracery on the ground, 44 it were the foote. 
feepping« of the worke. 1t ts a Greeke word. 
Interiour, [s the inwarg part or fide of ary thing, 
Irregular, Is 4 driſagrgeomsg of the one ſides (or more) to the 
reſt of the Fignre, which cauſeth alſo an mcoherence a- | 
mong#t the eAngles : wherefore any Figure whoſe eAn- 
gles and fides doth diſagree in dimenſion, #« called an 
Srregular Figure, | ; 


O 


Blong, 1s 4 Geometricall terme for a Ouadrangular 
Figure, wheſe length exceeds its breadth, of which 
the moſt proper (diſting niſhed by their ſeveral termes) 


are 


> > 


The Table. 
are theſe ſixe following. - | 

1, Seſquialter, Which « when halfe the height is added to 
its length, 

2, Seſquicertia, Fbich is when a third part is addedte 
its length, 

3, Seſquiquarta, T hat is when a fourth part is added, 

4. Diagonea, Which is when the Oblong is increaſed to 
the length of the diagonall of the ſingle [quare, 

The Diagonall, /s 4 lie drawn from corner to corner, 

5- Superbiciens terrias, /9 called(quaſi fuper bis tertias) 
becauſe the length thereof 1s encreaſed by two thirds. 

6, cAndlaſtly, Dupla, which is adonble ſquare. 

T he which ſeaven proportions of ſquares : to wit, Quadra» 
tus, or perfel# ſquare: Seſquialter, Seſquitertia, Sel- 
quiquarta, Diagonea, Superbitiens tertias, ad the 

. Dupla, or double ſquare, are held to be more pleaſing to 
the ſight then any mediocrity between either of the ſaid 
proporitons, | 

Octtogon, From the Greeke ſignifies 4 Figure which con- 
flteth of eight eAvgles, 

Orthographie, Alſo a Greek componnd, ſignifies inthis 
place chiefly the npright erettion of any work, as it doth 
preſent it ſelfe to the view being finiſhed, As alſo it is 


ſome times taken for true, and exatt writing. 
P 


Arapet, 1s a breaſt worke taken from the Italian, figni- 
fymng equall tothe breſt, or breſt high, 


Parallelogram, 1s any Fignre which hath his lines every 
where a likg diſt ant, each fide running parallel one unto 
the other. 

Thoſe lines are ſaid by Euclide to be parallel, which bein 

drawn forth to an infinite extent, ſhall run equi=1iftaxt, 

| F3 —_ 


The Table. 
and neither croſſe, nor touch one the other, © 

Pentagon, 1: 4 Figure of five Angles, Greek, 

; Peroration, The concluſion, or laſt part of a diſcourſe. 

Polygon, Is any Figure compoſed of many Angles,and may 

e applied either to the Regular, or Irregular, | 

Profile, efn [talian-word for that deſigne that (howes the 

' fpde with the riſing and falling of any work, as a face 
drawn ſode» WaJes,1 called the Profile, 


R 8 


Egular, That is uniforme, or alike in all parts, both 
in forme and dimenſion, | | 


S 
g Ap, or trenches of Approach, 


| Scala, or a Scale, [s a meaſure proportionable to the 
' © draught ; as the jaſt meaſure muſt be to the work it ſelf, | 
whether it be of Feet, Yards, Perches, or Rods, And 
i the onely compendiom, and exatt demonſtration of the 
proportions of any work, which is to be expreſſed by de- 
ſigne, 
Seenographie, 1s the modell or draught of any work preſent 
* ed with its ſhadowes, according 4s the works it ſelf ſhowes, 
with its dimenſions according to the Rules of Pro- 
eltive. 
Semi, that is to ſay, the halfe ; As a ſemidiameter, halfe 
the diameter, | 


| T 
Ta eA Figure of three eAngles, of which there 


are ſixe ſorts, 
1, Equilaterall, #hich i when the three ſides thereof are 
of an equall length,andthe Angles all equall among them 
fe , | 33 An | 


The Table. 
2, An Ifoceles triangle, 1s that which hath two equall 
ſides, and two equall Angles oppoſite to thoſe ſides, 

3- All irregular triangles, Having three unequall ſides 
and Angles, are hnowne in Geometry, under the term of 
Scalenum, 

4- An Oxugoneum, 1s a triangle having three acute 
eAnples, | | 

5- An Amblagoneum, 1s « triangle having two acute 
— and one obtuſe, 

6, eAnd laftly, an Orthogonenm, 15 4 triangle which 
hath one right Angle, | 

Theſe diſtintt Terms are properly to be given to each kind 
in a demonftration, where many triang es come in compe= 
tition for diſtinition ſake, otherwiſe it i not requiſite to 
be too nice therein, . 

There are many other words (perhaps in the very expland- 
tion it ſelf) which to ſome may chance need explaining, 
Bmt 1 conceive ſuch are not worthy the taking notice of, 


PERORA- 


PERORATION 
To the Reader. 
S Iam not preſumptious enough to 
A conceive this worke above the 
knowledge of moſt Gentlemen 
Who by their ſtudies have attained to 
greater perteQtions then can be pretended 
either in the Art or Language of this : So 
neither am [ ſo ignorant, to think'that any 
Hlicerare and mean capacity , being nei- 
ther prepared by the ſtudy of Letters, nor 
knowledge of Geometry, can attain to the 
Science handled in this Treatiſe, without 
ſome more direct, and plainer language, 
then the proper Termes, be added to his 
induſtry. For the which reaſon, and for 
whole benefit alone (being alſo adviſed 
thereunto by ſome friends) this precedent 
Table was inſerted. Wherefore I conclu- 
ded it would be vain towrite the particu- 
lar Erymologies of each word, much leſle 
| | thoſe 


+» To the Reader. 
thoſe deſcended of the Greeke, ſincetheir 
Chara&ers would rather prove an obſta- 
' cle;then any enlightning ro the unskilfull. 
Bur I know the age wherein we live, af- 
fords but few that will confeſle them- 
ſelves under that notion guilty of the ne- 
ceſsity of this Table. Burton the contrary, 
in ſtead of deficiency, many are rather apt 
ro aſſume a power of Correction : who 
though they be nor able ro performe that, 
yet will ftrive all they may, to come ſo far * ; 
at leaſt as to find the fault, and rather then 
fail, if the matter and qualttie of the work 
prove ſteel againſtthe leaden point of their 
derra&tions, they will not ſpare to bring 
the quantitie within. the reach of their de-* } 
ſpites. 'The which if that be all they can 

object againſt this, (chough ir derogate 
from the honour of a Writer, as muchas | 
from the moſt experienced Captaine, to 
anſwer the Objettions, or bold Chal- 
lenges of every empty, and idle humo- 
riſt: ) In pitty to their ignorance, I will 


afford : 


To the Reader. 
afford them this ſatisfaction into the 
 Haidfall, written by an ancient Authour, 


 Damocharis. 


, My VEL2fod Bao! Yap, Baidiow onrndtr. 
Ne parva averſeris . eſt ſua gratia parvis. 


Andthatthe worſt of Cenſures may light 
on themſelves, will bring them within 
| the bounds of Ingratitude, if they doe ſtill 

| perhfiſt Calumnious : by befriending them 

| (in lien of their malicious carpings) with 
this heatheniſh linetranſlated into Engliſh 

| Jeſt they ſhould be non-plus'd in their 
- pretendings : 


Rejett not things becauſe they'r ſmall or few : 
For even the ſmalleſt harve their graces too. 


And ſo courteous Reader, I humbly take 
my leave, as much ſubmitting to the cen- 
\ fare of the Judicious and Learned ; as 


| {lighting thar of the reſt. 


Farewell. 
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AX, INDEX, 1 


Directing to the particular and principall 
matters handled in this Booke, by the 


number of the Page annexed to the 
Contents. 


pr 


— 


—_ , what it is, and its original, 
| Page 1.24,34»5- 
Termes of Fortification demonſtrated, page 5.6,7- 
The ſtrength of a Fortreſſe, wherein it conſoſteth, 
e To 
Calculations for Fortification, layed open Fay. gene- | 
rallrule, page 7, 8. *: 
To finaethe Contents of degrees of the Angle of any 
Polygon, ; 
Ina Circle gives to deſcribe an equi-laterall tri- 
anzle, Rage IO. | 
In aCircle given to deſcribe 4 ſquare, oboe foure 


ſides ſhall ſubtend that Circle, ibid. 
In a Circle given to deſcribe a Pentagon,or Fo J 
of five Angles, 1b1 
In a Circle given todeſcribe a Hexagon, or Figure 
conſiſting of ſixe we page IIs 


In a Circle given to deſcribe aHeptagon, or Figure 
of ſeaven ſides and, Angles, ibid. 
| In 


e V. 


Index. 
- InaCircle given to deſcribe ay Otogon, ibid. 
» InaCirclegiven to deſcribe an Enneagon, ibid. 
- InaCircle given to deſcribe a Decagon, page 12. 
" Todeſcribe a Circle to contain any Polygon, whoſe 
ſides muſt be anſwerable to a line given, ibid. 
: Tofortifie an Equi-laterall Triangle, page 14. 
' To fortifie a {ſquare Fortreſſe, with Bulwarks oz 
the Angles, and with a Ravelin in the Tenaile, 


by a way pratticall, page 16. 
' Tofortifie a Pentagon, page 18. 
* To fortifie a Hexagon, or Figure conſiſting of ſixe 
fraes, and Angles, Page 20. 
To fortifie a Heptagon, | page 22. 
| To fortifie as Otogon, page 24. 


' The adaitionall outworksbelonging to 4 Fortreſſe, as 
Hormnworks, Ravelines, half- Moons, and Conn- 
terſcarfs, how to be applied for the ſtrength, and 
' © defenceof the ſame, ibid. 
Calculations of the Angles of the foreſaid Poly- 
'  gons, and Fortifications aiſtinitly placed in an 
| . exadt Table, page 26.27,28,29. 
| The fortification of a Forme or Figure irregular 
\ - demonſtrated, by which all other irregular Po- 
; © Tygons, or Forms whatſoever may be fortified, or 
made ſtrong. It being alſo ay excellent diredion 
for the caſting of a line of Communication about 


a Towne, * page 30. 
| Gabions, or Cannon-baskets, their ſeverall foes, 
and uſes, | page 31. 


. Palli- 


Index. | 
| Palliſadoes, What they are, and how to be made,for * 
the ſecurity of the Avenues of Campes, Quar- © 
ters, Ofc. Page 32. 
Saucidges, Their formes, and their uſe in works of * 
Forttfication, page 34. } 
How to lay the ſods or turfs in the raiſing of aPa- 
raper, Page 33s 
A Triangular Inſtrument, very expedient (in the 
laying of the turfs) to give each Rampart, Cur- | 
tain, or Parapet, its due Talud, or ſloop deſcri- | 
bed, ibid. 
The ſha pe and proportion of turfs,which are general- 
ly uſed in the works of Fortification, page 36. 
To 05 Twrn-pike, withits an and uſes de- 
ſcribed, ibid, 
How to fortifie @ Square Fortreſſe with a Tenaile, © 
e 38. © 
To convert 4 Square Fortreſſe, formerly forified ; 
with a Tenaile into 4 Fort Royall, keeping the * 
ſame lines, as before for its bounds, page 39.40. | 
How to ſupply a Fort ſo {onkas! inthe defect of Out- © 
workes, and a Falſe-bray, Page 40.41. } 
How to run approaches t0a Fort, when you intend © 
to Myne, under either Bulwarke, or both, page * 
42+43s5 
A Battery, how to be raiſed, page 44. 
Having brought your ſap to the Covert-way, how to © 
prerce through a Counterſcarf,, to come to the edge * 


of the Moate, page 46. 
How 


' - How to make a Gallery wherein to convey the Myners 
. over the Moate. 4K page 47. | 
* . Having made a Gallery over the Moate how you muſt 
” begin to Myne, and how continu it, ibid, 
A Counter-Myne, what it is, how made, and where 
zo be placed, ibid. 48. 
A Myne how tobe placed, with the quantity of pow- 
der requiſite = the ſpringing of the ſame, 
PRgc --- _n 
A Fortreſſe deſigned in ProſpeFive, wage 50. 
Where Batteries are to be placed for the defence of 
Trenches, which wayes they are to play for to bat- 
ter ou the Bulwarks, and how the Gabiozs are 
placed thereon in place of a Paraper, for themore 
expedition, ibid. 
of Cuttings off, which s , when the enemy hath 
ſprang his Mynes, to raiſe uew workes for oppo- 


ſition, ibid. | 

How to Quarter a Regiment of Foot in the field, in 
... 4 Leagure, | page 52.53. 
| The Falconet and Field-peece, their weights, and 
thewrtight of their bat, page 54s 
” The Demi-Cannon, and whole Canxon, their 
 . weights and balls, page 56. 
| Proper Termes belonging tothe ſeverall parts of 4 
» Peece demonſtrated, ibid 57, 


| The fewerall parts of a Carriage for the Field, with 
* dairettion tobe made fit for any Peece, page 58. 
| The Carriage for the Field, how to be joyned _ 
ther; 


Y : [2 T »F &* 
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neceſſ. 


ther,aud how armed with Irons 


, 


the ſe-" 


A Petard, Of what uſe, how to be made, 
verall ſizes thereof, e 62. 
The charges of the ſeverall Petards, aud how to be® 


charged and primed, | e 63.64. 
The Crrnado, wan made, and Fon. frm 4 
how to be ſhot into any Towne, Fort or Outworke," 

| ibid.65 ,” 
The deſciption of a Machine ,#n nature of a Petard, 
made prattically, and to be uſed in default of # 
Petard, ibid. 66.-; 
How to make 4 Ventilet or Field-bed, to be blowne* 
up with wind, very neceſſary for all officers thas! 
have the conveniency of the Tranſportationthere-" 
of from place to place, page 68.69,70; 


s % 
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- To'the Comrostk 


F, 


Of this worke. 
O LH Father Adam was the greateſt Prince 
That ever was or will again, but ſince 
The revolution of that fatalt houre . 
hen: ſinne from Tophet came with ſuch a power, 
Dp anil'd wes Adam by th* Eternall-Word, 
nd Eden guarded with a flaming ſword - 
$0 that we ſee with apprehenſious eyes 
The firſt great Court-of-Guard was Paradj iſe," 
Twixt time aud what you writether's ſuch affuance, 
The Sun's but ſixe dayes elder then the Science ,, 
Und ſo well fortifi' d.this Booke her ew | 
Fas Criticks dare not # tege it for their eares. 
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